Bacterial genome reference databases: progress and challenges.
Accurate and sensitive detection of microbes against a complex background is a problem common to multiple aspects of human health, such as vaccines and other biologicals safety, blood safety, and diagnosing infectious diseases in humans or other hosts. The microbes in question could be bacterial, viral, fungal, or parasitical. To defend against such a broad array of microbes of potential safety concern, we need more than single-target polymerase chain reaction (PCR) assays. Technologies such as highly-multiplexed PCR, broad-spectrum DNA/RNA microarrays, and next-generation sequencing are all potentiallycapable to provide increased protection against microbial contamination. Regulatory processes are currently struggling to keep up with rapid advances in all of these technologies, each of which is firmly based upon nucleic acid sequencing resulting in generation of megabases of data. A major question is the level of quality required for genomic data and metadata for the reference databases that are needed to allow these technologies to be developed, validated, and then used for front-line protection of human health. The background of this general problem is discussed and one example of an ongoing effort to establish quality levels for a bacterial genome reference database is presented.